From a historical perspective, this paper shows that resultatives in Modern Chinese are the result of the development of Chinese phonological structures. Initially, due to the devoicing effect of the causative prefix *s-, Old Chinese developed a voicing alternation in intransitive/transitive verbs. Later, the loss of this alternation triggered the appearance of 'V NP V' constructions. Owing to the change of its syllabic structures, Chinese witnessed a historic foot shift: namely, a shift from a bimoraic foot to a disyllabic foot. In order to meet the prosodic requirement, 'V NP V' constructions in Middle Chinese developed into two forms of resultatives over a long period of time: that is, V-DE constructions and V-V compounds. The reason why both V-DE constructions and V-V compounds can be found in Modern Chinese lies in information structuring. Chinese is an end-focus language, in which the end of a sentence carries the natural focus. The coexistence of V-DE constructions and V-V compounds satisfies the need to express different emphases.
Introduction
Resultatives can be found in many languages, but those in Chinese are unique. Chinese has two types of complementary and alternative resultatives: that is, V-DE constructions and V-V compounds, as shown in (1) and (2) respectively (ASP stands for aspectual marker).
(1) 張三吃得肚子壞了。 Zhangsan chi de duzi huai le Zhangsan eat DE stomach bad ASP 'Zhangsan has eaten (something bad or too much, and as a result his) stomach is upset.' (2) 張三吃壞了肚子。 Zhangsan chi-huai-le duzi Zhangsan eat-bad-ASP stomach 'Zhangsan has eaten (something bad or too much, and as a result he has an) upset stomach.' Questions arise, then, about how the two types of resultatives appeared in history and why they coexist today. The present study accounts for the first question from the perspective of historical prosodic syntax and the second from the perspective of information structure.
The remainder of this paper is organized as follows. Section 2 shows that the causative prefix *s-was a source of voicing contrast, the loss of which later triggered the appearance of the 'V NP V' construction. Section 3 illustrates that coda simplification triggered changes in foot structure from dimoraic to disyllabic. This caused the shift from 'V NP V' constructions to 'V-DE NP V' and V-V compounds. In §4, the coexistence of V-DE constructions and V-V compounds will be explained as stemming from the need to express different emphases. The last section is the conclusion.
Origin of resultatives
In the literature, scholars agree that the appearance of resultatives is due to the reduction of causative verbs (Mei 1991; Ōta 2003:193-196; Pan 1982:229; Wang 1989:262) . Mei (1989 Mei ( , 1991 Mei ( , 2008 Mei ( , 2012 and others note that in Old Chinese 1 and Middle Chinese, 2 causative verbs are formed mainly through phonological alternations. Roughly, this goes through two stages. The first covers the period from Proto-Chinese (maybe even earlier) 3 to Early Old Chinese. 4 At this point, according
to Mei (1989 Mei ( , 1991 Mei ( , 2008 Mei ( , 2012 , the causative prefix *s-is the origin of all kinds of causative forms. Evidence can be found in documents from the Pre-Qin Period (i.e. before 221 B.C.). For example, in Shijing (The Book of Odes), both 滅 (*mjiat > mjät) and 烕 (*smjiat > xjwät) can be found. 滅 means 'to destroy' and 烕 'to cause to destroy', as shown below (cited from Mei 2012:10 Dai (2001) , as well as Mei (2012) , voiced and voiceless alternation is still applied to differentiate intransitive verbs and causative verbs in Tibeto-Burman languages, which are believed by many scholars to be relatives of Chinese.
The second stage covers a period from Late Old Chinese to Middle Chinese. In this period, a voiced and voiceless alternation differentiated intransitive verbs and causative verbs. According to Mei (2008 Mei ( , 2012 In Middle Chinese, however, the voiced and voiceless contrast disappeared, and syntactic measures thus began to be applied to express causative meaning (Mei 1991 
Development of resultatives
As mentioned earlier, 'V NP V' constructions in Ancient Chinese 9 have developed mainly into two forms: one is 'V-DE NP V' constructions, as shown in (1); the other is V-V compounds, as illustrated by (2) and (7b).
A question arises as to why 'V NP V' constructions should be replaced by 'V-DE NP V' constructions and V-V compounds. This can be explained as follows.
First, as mentioned earlier, in Late Old Chinese and Middle Chinese, the phonological alternation transitivizing a verb as a causative one started to fade away, and syntactic measures had to be taken to express causative meaning; 'V NP V' constructions soon became the dominant measure. Feng 2000b; Ting 1979; Yu 1985) , Chinese syllabic structures were changing from Early Old Chinese to Modern Chinese in the following ways (C stands for consonant, M for medial, V for vowel, E for entering tone, and n for Nasal). Middle Chinese ( A.D. 3rd-9th century) 9 In the present study, the term Ancient Chinese refers broadly to the Chinese language spoken before the 1920s, when Modern Chinese was formally recognized. 10 One point needs to be clarifi ed. The process in which the voiced and voiceless contrasts were replaced by 'V NP V' constructions must have been a long, gradual one. That is to say, 'V NP V' constructions appeared long before voiced and voiceless contrasts disappeared. Historical documents show that they existed in the Spring and Autumn Period (see §3.1), but at that time the main way to express causative meaning was through phonological alternation. Later, when voiced and voiceless contrast faded out, syntactic means gradually became dominant (but phonological measures were still applied, for example 繫 ji 'tie' and 繫 xi 'link', 折 zhe 'break' and 折 she 'become broken' in Modern Chinese). 11 These syllable structures are cited from Feng (2000b) . Actually, Yu (1985:290) This demonstrates, as pointed out by Feng (2000b) , that in Late Old Chinese and Middle Chinese, the consonant(s) ending a syllable (coda) started to drop, causing syllable simplification. This is shown below (here R stands for rhyme, V for vowel, C for Consonant, μ for mora, f for foot, and σ for syllable).
The newly developed monomoraic syllable, however, could no longer form a foot.
(10)
As a result, the disyllabic foot appeared:
The change of syllabic structure had a far-reaching influence in the history of Chinese. Morphologically, disyllabic words became mainstream (Feng 2000b) . Syntactically, when the syntactic operation met the prosodic constraint, two new phenomena appeared. This is shown in (12). (12) The main trigger of this change is prosody: the first V (V 1 ) of 'V NP V' needs to form a foot and therefore requires a syllable to join it. This requirement can be satisfied in two ways: one is through DE-insertion and the other is through causing the second V (V 2 ) of 'V NP V' to move up. 13 In the present study, the term Modern Chinese refers to the vernacular language used since the 1920s: mainly Standard Chinese, also known as Mandarin or Putonghua. Other varieties of Modern Chinese are called dialects in this study. 14 Feng (2000b) suggests that, according to Wang (1993) , in Modern Beijingese all syllables are open.
The formation of V-DE constructions
Historical documents show that, long before the appearance of the verb de 'cause', resultative 'V NP V' constructions had already existed in abundance. The earliest data even go back to the Spring and Autumn Period (770-476 B.C.). The following examples are from Du (2003) Dynasties from the fourth to the thirteenth centuries witnessed the process of V-V compounds increasing in number. It took nearly 900 years for 'V NP V' constructions to be replaced by 'V-DE NP V' constructions and V-V compounds. According to Liu (2008) , in Zhuzi Yulei (The Quotations from Zhuzi, compiled in 1270), 'V NP V' constructions were basically extinct by this time.
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As for the DE in 'V-DE NP V' constructions, according to Zhao (2002) and Zhu (2009) 
The formation of V-V compounds
V-V compounds have two sources: namely, V-V constructions and 'V NP V' constructions. The transition from V-V constructions to V-V compounds has been discussed thoroughly in the literature. V-V constructions are not equal to V-V compounds, although V-V constructions later developed into V-V compounds through reanalysis. V-V constructions can be found in the East Zhou Dynasty (770-256 B.C.), such as pu-mie 'pounce-extinguish', jiao-jue 'suppress-exterminate' from the Shangshu (Documents of the Elder), zhan-bai 'fight-defeat', and jian-mie 'kill-exterminate' from the Zuozhuan (Chronicle of Zuo or the Commentary of Zuo). At that time, they were not resultatives but juxtaposed verb constructions (Mei 1991) or adverbial-predicate constructions (Wei 2000) , in which the second verbs were causative ones. In the Six Dynasties period (A.D. 220-589), when the phonological alternation that transitivized V 2 as a causative verb was lost, the juxtaposed verb constructions were reanalysed as resultatives and V 2 was treated as the result as the V 1 (if possible). This reanalysis can be illustrated most typically by the shifting from V-sha 'V-kill' to V-si 'V-die' in history (see Mei 1991 and Wei 2000 for a more detailed discussion).
In this part, only the second source-that is, the transition from 'V NP V' constructions to V-V compounds-will be discussed. This operation is, in fact, completed through a process known as 'incorporation' (Baker 1988) . The key idea of Baker's analysis is illustrated in (38). (38) That is, X is lexical and θ-governs YP. Then Y, the head of YP, can be raised to adjoin to X, forming a compound XY without crossing any barrier. A piece of direct evidence for this account is the appearance of 'V-V NP V' constructions at this time, as shown below (cited from Feng 2002 and CCL 18 As the English glosses suggest, the second verbs and third verbs in (39)- (46) are synonyms. Syntactically and semantically, the second verb can be assumed to be a copy of the third. This is shown in (47). (47) That is, when V 2 moves up to join V 1 , it leaves a copy behind. If this copy is not deleted at the PF (phonetic form), 'V-V NP V' will be spelt out (one of them may have changed into a synonym owing to the stylistic requirement).
One issue that remains unexplained is why V 1 of 'V NP V' must consist of two syllables, but V 2 does not need to be. This question cannot be answered until the following dilemma is resolved: should NP in 'V NP V' constructions be interpreted as the object of V 1 or as the subject of V 2 ? In the literature, many scholars (such as Liang 2006; Mei 1991; Shimura 1995; Song 1994; Wu 1999) interpret it as both. Semantically, this may be correct. In syntax, however, the NP can only serve either as the object of V 1 or as the subject of V 2 , but not as both-otherwise the NP would get two θ-roles from different sources and violate the θ-criterion. There is evidence that the NP could not be the object of V 1 , as shown in (48)- (51) Since all the V 1 s in (48)- (51) are intransitive verbs themselves, they cannot take objects. Therefore, the NPs following V 1 s in (48)-(49) and the VV compounds in (50)- (51) obviously should not be treated as the objects of V 1 s. The only choice left, then, is to treat NP in a 'V NP V' construction as the subject of V 2 .
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If the above analysis is correct, we can assume that in a 'V NP V' construction, what follows the causativized verb is a clausal structure (subject + predicate), such as (48)-(49). In fact, it is not only causativized intransitive verbs that are followed by a clausal structure; transitive verbs, when causativized, also drop their NP-objects and select propositions. This analysis is, in fact, supported by data from other languages. For instance, (52)- (54) In (52) and (53), although the inchoative forms of dance and cry are intransitive, their causativized forms select small clauses, with Mary and herself as the subjects of tired and sleep respectively. In (54), the object of sing is dropped; instead, a small clause is placed after sing. Here, her baby is obviously not the object of sing, but the subject of sleep. In the literature, many scholars treat this kind of resultative as a small clause-namely, Hoekstra (1988) and den Dikken & Hoekstra (1994) on resultatives in English, and Sybesma (1992 Sybesma ( , 1999 and Sybesma & Shen (2006) on resultatives in Chinese; and some treat them as VP-shells-namely, van Gelderen (2004:153) . Obviously, none of them agrees that the NP in 'V NP V' constructions is the object of V 1 . Their 20 Some scholars may argue that this account is challenged by a construction like yin jiu zui 'drink alcohol drunk', as shown below: 飲酒醉，過而擊之也，民大驚。（《韓非子》） yin jiu zui, guo er ji zhi ye, min da jing drink alcohol drunk pass and strike it INT people big shock '(King Li of Chu) was drunk, and beat the drum. The people were very frightened.'
In fact, this exception cannot be applied to argue against my account. Many scholars treat it as an exception. For example, Zhao (2000) believes it to relate to serial verbs; and Liu (2002:124) points out that it has not changed in history, along with the resultative structures.
analyses, which are based on the Small Clause Analysis proposed by Williams (1975) , obviously can be applied directly to 'V NP V' constructions from Ancient Chinese if they can be applied to other resultatives in Chinese.
It is interesting to note that verb incorporation in Chinese, which is triggered by prosody (Feng 2000a (Feng , 2002 , is different from that of polysynthetic languages whose morphemes trigger verb incorporation (Baker 1988:249) . In Chinese, the foot consists of two syllables rather than two morae. This means that the monosyllabic V 1 , with its object being suppressed, will be ruled out if it cannot form a disyllabic structure. 21 The only way left is either to attract V 2 to move up or to trigger DE-insertion.
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V 2 , however, will not be ruled out even when it is monosyllabic. The reason is that it is at the end of a sentence, where it can satisfy prosodic constraint in an alternative way, for example, forming a degenerated foot itself through pausing or stretching its vowel (Feng 1996) . 
Information structure and the coexistence of the two types of resultatives
In order to answer the question raised above-namely, why the two types of resultatives coexist-we need to take information structure into consideration. This section focuses on how 21 Note that if the V 1 is disyllabic already, it can no longer trigger V 2 -raising. For instance: 22 It cannot form a prosodic word (or clitic group) with the following constituent(s) because the maximal projection dominating it/them will block this. According to the mapping rule proposed by Tokizaki (1999 Tokizaki ( , 2007 , this maximal projection will be interpreted as a boundary, as follows:
Interpret boundaries of syntactic constituents [ . . . ] as prosodic boundaries / . . . /. 23 A noteworthy comment by one of the anonymous reviewers is reproduced below.
This explains nicely why (39)- (46) are grammatical in classical Chinese, but the analysis proposed by the author should also explain why they are unacceptable in Modern Chinese. For example: *玻璃打傷（了）頭破。 boli da shang (le) tou po glass beat hurt ASP head break 'hurt the head with a piece of glass' A plausible way is to treat the V 2 incorporation as operated in PF. By doing this, only unstressed V 2 could remain in situ in Classical Chinese; in Modern Chinese, however, the V 2 incorporation is operated in syntax (rather than in PF) so no unmoved V 2 is allowed in modern times. Whether or not the author will take this suggestion, the grammatical contrast of V 2 in situ between Classical and Modern Chinese should be addressed by the author. the information structure ensures the coexistence of these two kinds of resultatives. We argue that 'V-DE NP V' constructions and V-V compounds share the same D-structure, but are different at PF as a result of the prosodic requirement.
Nowadays, most generative linguists agree that language-specific phenomena, such as focus and topic, concern information structuring (Schwabe & Winkler 2007:1) . Many of them have attempted to integrate information structural notions like topic and focus into the formal system of language. However, their main concern is to explore the left periphery of the sentence (e.g. Kiss 1997; Rizzi 1997) , but seldom the right periphery. In this section, a typical right-peripheral issue, end focus, will be discussed.
In everyday conversation, people need to emphasize certain parts of their utterances, and the most frequently applied measure to achieve this is natural focus. For most languages, it is usual for the end of a sentence to carry the natural focus. This kind of language is called an end-focus language.
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From the point of view of discourse, end focus actually has two meanings: one is that the focus typically falls upon the end of the clause; the other is that the end carries weight or new information, which often needs to be presented more fully than the given information (e.g. by using a longer, more complex, 'heavier' structure, usually at the end of a sentence), also known as the end-weight principle (Xiao 2007) .
Chinese is an end-focus language. According to Zhang & Fang (1996:73) and Liu & Xu (1998) , in Chinese it is always the end of a sentence that carries the natural focus. Now compare (1) and (2) (reproduced as (55) and (56) 'Zhangsan has eaten (something bad or too much, and as a result his) stomach is upset.' (56) 張三吃壞了肚子。 Zhangsan chi-huai-le duzi Zhangsan eat-bad-ASP stomach 'Zhangsan has eaten (something bad or too much, and as a result he has an) upset stomach.' For native speakers of Chinese, the focus of (55) is huai-le 'bad-ASP', while the focus of (56) is duzi 'stomach'. It seems that the coexistence of (55) and (56) is due to the need to express different emphases via syntactic operation.
The D-structures of (55) and (56), therefore, are the same, as shown in (57). The only difference is that huai-le 'bad-ASP' in (56) moves up to be incorporated into chi 'eat' to form a complex verb, while in (55) it does not (but because of prosodic constraints, an overt DE is inserted to satisfy the disyllabic requirement).
(57)
Three points need to be clarified here: A. Note that the complement of V is a TP (Tense Phrase). Passivization provides some evidence. Consider (58) (SFP means sentence final particle): (58) Intended reading: same as (58a).
As the English translations suggest, the contrast between (58a) and (58b) can be accounted for if the V-DE constructions have an ECM-style structure. When the matrix causative verb ku 'cry' is passivized, only the embedded subject is affected (e.g. in terms of case). The embedded object remains licensed by the embedded verb and has no motivation to rise to the matrix subject position. B. Note that DE is put in brackets because, logically, two assumptions can be put forward. One is that DE is there in the D-structure, but the combination of chi-de 'eat-DE' and huai-le 'bad-ASP' is reduced to chi-huai-le 'eat-bad-ASP', with DE being suppressed or suspended. Supporting evidence can still be found in antique vernacular Chinese (as discussed earlier) and some dialects of Modern Chinese, for instance, Wenzhou dialect (Pan 1997:74) , Shanghai dialect (Huang 1996:735) , and Shantou dialect (Shi 1997:152) . The other one assumes that DE is a zero-form, inserted only when necessary. One piece of evidence is that in Ancient Chinese, before the appearance of the causative/resultative DE, resultative constructions already existed in abundance. The present study follows the second assumption.
C. As for the formation of the verb huai-le 'bad-ASP', some scholars believe that it is formed via ASP-lowering (e.g. Cheng & Li 1991; Zhuang & Liu 2011) , while others believe that it is formed via V-raising (e.g. Hu 2008; Sybesma & Shen 2006) . However, in the framework of MP, this controversy no longer exists because huai-le is fully-fledged once it comes out of the lexicon.
Conclusion
Resultatives in Chinese are examined from the perspectives of both Historical Linguistics and Prosodic Syntax in this paper. It is shown that Resultatives in Modern Chinese are the result of the development of Chinese prosodic structures. Originally, there existed a voicing alternation that could transitivize a verb into a causative. Later, the loss of such a phonological alternation triggered the appearance of 'V NP V' constructions. Then, owing to the prosodic requirement for a disyllabic foot, 'V NP V' constructions developed into two forms of resultatives: namely, V-DE constructions and V-V compounds. To be more specific, the first V of a 'V NP V' construction, being monosyllabic, cannot satisfy the footing requirement. It has to apply DE-insertion, forming V-DE constructions, or attract V 2 to move up, forming V-V compounds.
It is assumed that 'V-DE NP V' constructions and V-V compounds share the same D-structure, but they are different at PF as a result of information structuring. Chinese is an end-focus language, in which the end of a sentence carries the natural focus or emphasis. This explains the coexistence of V-DE constructions and V-V compounds. 
